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Abstract 

New mathematical objects called Finslerian A^-spinors are discussed. 
The Finslerian A^-spinor algebra is developed. It is found that Finsle- 
rian A^-spinors are associated with an A^^-dimensional flat Finslerian 
space. A generalization of the epimorphism SL(2,C) 0^(1,3) to 
a case of the group SL(A, C) is constructed. Particular examples of 
Finslerian A-spinors for A = 2, 3 are considered in detail. 

1. Introduction 

Spinors as geometrical objects were discovered by E. Cartan in 1913 (Car- 
tan, 1913). One decade later, W. Pauli (Pauli, 1927) and P. A. M. Dirac 
(Dirac, 1928) rediscovered spinors in connection with the problem of describ- 
ing the spin of an electron. From that time, spinors are intensively used in 
mathematics and physics. 

In the classical works (Brauer and Weyl, 1935; Cartan, 1938), a concept 
of the Cartan's 2-spinor was generalized and the theory of spinors in an 
arbitrary n-dimensional pseudo-Euclidean space was constructed. In this 
article, another generalization of 2-spinors is proposed which leads to the 
Finslerian geometry. Originally, such a generalization appeared within the 
so-called relational theory of space-time (Vladimirov, 1996; Solov'yov, 1996). 
However, the corresponding mathematical scheme has also an independent 
meaning and will be presented below. 

In the next section, we shall develop a general algebraic formalism of 
Finslerian A-spinors. The subsequent sections deal with the theory of the 
simplest Finslerian 2- and 3- spinors. Conclusion contains some remarks con- 
cerning the obtained results. 
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2. General formalism 



Let FS be a vector space oi N > 1 dimensions over C and 

[•,-,...,•]: x FS^ x • • • x F§^ ^ C (1) 

^ v 

N multiplicands 

be a nonzero antisymmetric A'"-linear functional on F§^. The latter means: 

(i) there exist ^o, tJq, . . . , Xq E such that 

[^^,r}„...,Xo]=zo^O; (2) 

(ii) forany|i,|2, ...,|^eF§^, 

[€a) Cb) • • • ) ^c] = ^ab...c [^1, ^2) ■ • ■ ) ^w] ) 

whcrc a, b. . . . . c = 1, 2. . . . , N and eab...c is the iV-dimensional Levi-Civita 
symbol with the ordinary normalization 612.. .n = 1; 

(iii) for any rf^, ^2, V2, ■ ■ ■ , ^n, Vn e and z e C , 

■ ■ ■ ) + ^a) • • • ) ^Af] = ^Af] + • • • ) ^a) • ■ • ) Cat] , 

[^1) ■ ■ ■ ) ^£a' ■ ■ ■ > ^At] — ^[^1) ■ ■ ■ ) €a> ■ ■ ■ > ^A/"]) 

where a takes the valnes 1, 2, . . . , A^. 

We shall use the following tcrminology. The space F§^ equipped with 
the functional (1) having the properties (i), (ii), and (iii) is called the space 
of Finslerian N-spinors. The complex number 77, . . . , A] is respectively 
called the scalar N-product of the Finslerian A^-spinors 77, . . . , A e F§^. 

It should be noted that '^o; • • • 5-^0 are linearly independent. Indeed, if 
those were linearly dependent, one of the Finslerian A^-spinors tJq, . . . , Xq 
would be a linear combination of the others and, in accordance with (ii)-(iii), 
the scalar iV-product '^O' • • • > -^o] would be equal to zero. However, this 
is in contradiction with (2). Thus, £q, tJq, ... , Aq are linearly independent, 
i.e., form a basis in FS'^. 

Let us introducc the notation ei = ^q, €2 = '/7o, • • • , ^Af = Ao/-2o- It is 
evident that the set (ei, e2, . . . , sn} is a basis in . Due to (2) and (iii), 
its elements satisfy the condition 

[ei,e2, . . . ,ejv] = 1. (3) 

We shall call such a basis canonical. 

Let e'i, €2, . . . , be arbitrary Finslerian A^-spinors and 

< = c^e, (4) 
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be their expansions into the canonical basis {ei, €2, ■ ■ ■ , e^v}; here a, b — 1, 
2, . . . , iV, G C , and the summation is tåken over the repeating index b. 
With the help of (ii), (iii), (3), and (4), we find 

[e;,e'2,...,e'^] =detCjv, (5) 

where Cn = ||c^||- Since hnear (in)dependence of e[, €2, . . . , e'^ is equivalent 
to that of columns of the complex NxN matrix Cn, the set {e[, €2, . . . , e'j^} 
is a basis in FS^ if and only if det Cat 7^ 0. Moreover, it foUows from (5) that 
{e^, €2, . . . , e'^} is a canonical one when det Cat = 1. Thus. if runs the 
group SL(iV, C) of unimodular complex NxN matrices, then {e^, e'2, ■ ■ ■ , e^} 
runs the set E(FS^) of canonical bases in FS^. 

Let us express the scalar iV-product of Finslerian A^-spinors in terms of 
their components with respect to any canonical basis {ei, . . . , eAr} G E(FS^). 
By using (ii), (iii), (3), and the expansions ^ = C"^a, V — V^^b, ■ ■ ■ , ^ — A^^^c, 
it is possible to show that 

[£,r7,...,A]=£„,...eeV---A^ (6) 

where t rj, . . . , X E F§^, C", ?7^ . . . , G C , a, 6, . . . , c = 1, 2, . . . , iV. 
In (6) as well as in the foUowing formulas of this article, the summation is 
tåken over all the repeating indices. It is clear that the scalar A^-product (6) 
is zero if and only if ^, 77, . . . , A are linear ly dependent Finslerian A^^-spinors. 
Let us consider a mapping 

5:E(F§^)^C^'^'^'"^", 

{ei, . . . , eA,} - 5{ei, . . . , eA.} = {st':D:':.S'^^ " " " ' ^^>) 
such that 

gb,...b,Y, 
ai...amdi...d„'- ^ 



for any two canonical bases {ei,...,eAr}, { e[, . . . , e'jv} e E(F§^) whose ele- 
ments are connected by the relations (4). Here all the indices (both ordinary 
and dotted) run independently from 1 to N, the over-lines denote complex 
conjugating, are the complex numbers satisfying the conditions c^ii" = 6^ 
{5^ is the Kronecker symbol), det ||c^|| = det \\d^\\ — 1, and k, I, m, n are 
nonnegative integers. 

Every mapping (7), which possesses the property (8), is called a Finslerian 
N -spintensor of a valency ^] . The addition and multiplication of such N- 
spintensors are defined in the standard way: if S and T have the valency 



1 dl dn Ji Jk 91 9l 



s/ Qfl—fk9h--9l ^ \ 



(8) 
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\^ ^] while U has the valency p^l , then 

Lm nJ Lr sj ' 

ai...amOi---an 

are the components of the sum S + T while 

(3 ® ^)a'"'r''';"'^' {ei, . . . , e^r} = S'^-';^Yd {^i' • • • ' 

^ ' ai...am+rai---"7i+s ai...amrfl---rfri^ 

x U „ j J i^l) ■ ■ ■ ) ^Nf 

are those of the product S ^ U with respect to an arbitrary canonical ba- 
sis {ei, . . . , ejv} e E(F§'^). Notice that all Finslerian A^-spintensors of the 
valency ['^ '] form an iV*^"'"'+"*+"^-dimensional vector space over C . 

Let Herm(A^) be an N"^ - dimensional vector space over R consisting of 
Finslerian A^-spintensors X of the valency [^q] whose components satisfy 
the Hermitian symmetry conditions 



X''{e,,...,eN}^X'=l'{e,,...,eN} (9) 

for any {ei,...,eAr} G E(F§^). Besides, let {Eo, Ei, . . . , Em2_i} be a 
basis in Herm(iV) and {ei, e2, . . . , ejv} be a canonical onc in F§^. With 
cach {e'^, e'2, . . . , e'^} G E(FS''^), we associate a basis {Æ^q, E[, . . . , E'j^2_i} in 
Herm(iV) such that 

Ef{e;,---,4} = ^r, (10) 

where = E^{ei, . . . , e^} and a = 0, 1, ... , A^^ — 1. ln other words, (10) 
defines the mapping {e^, e'2, . . . , e^} ^ {E'q, E[, E'j^2_i} of E(F§^) into 
the set of all bases in Herm(A'"). However, 

{ei, . . . , e^,} = 44 E;/^{e;, . . . , e'^} (11) 

(compare it with (8)). Due to (10) and (11), we obtain 

K'^{ei,...,e^} = 44i?^^. (12) 

Let us consider the foUowing expansions 

K = L{CM)iEp, (13) 

where L{Cn)^ G R and a, /3 = 0, 1, . . . , A^^ _ ^ ^^der to find L(Cjv)^ as 
the functions of c^;, it is useful to introduce A^^ Finslerian A'"-spintensors E" 
of the valency [° °] such that 

contraction(Æ;" ® E/^) = 52. (14) 



It is easy to show that E"' exist, are unique, and E^^ = E^^ with the notation 
E^^ — E^^{ei, . . ., ejv}. Using (13) and (14), we can write 

L(C7v)^ = contraction(Æ;" O E'^^). (15) 

On the other hand, (12) imphes 

contraction(Æ;" O E'^^) = E'^^c)^Ej^^ . (16) 

Thus, according to (15) and (16), 

L{GnTp = Et,c)^El^. (17) 

Let E° = E;3 = WEjJ^W, and 'E.'^ = ||Æ^/^{ei, . . . , ejv}||. Then, it is 

possible to rewrite (12) and (17) in the matrix form respectively as 

E|Jj = CatE^C^v (18) 

and 

L{Cn% = tracc(E"CjvE^C+), (19) 

where the cross denotes Hermitian conjugating. However, it foUows from 
(13) that E^j = L(Civ)^E^. Therefore, 

CArE;3C+ = L(C^)^E^. (20) 

Taking into account (19) and (20), we immediately obtain 

L(BjvC^)^ = trace(E'^BjvC;vE/9C+ B+ ) = L{Bj,)'^L{C^)} (21) 

for any B^, Cjv G SL(iV,C). 

Let L{Cn) = ||^(Civ)^|| and FL(iV^R) = {L(Cjv) | Cjv G SL(iV,C)}. 
In these terms, (21) means that FL(A'"^,R) is a group with respect to the 
matrix multiphcation and the mapping 

L: SL(iV,C) ^ FL(A^^M), Cjv ^ ^(C^v) (22) 

is a group epimorphism so that, in particular, L{lj^) = ljv2 (Ijv, lAr2 are the 
identity matrices of the corresponding orders) and L(Cjy^) = L{Ciy)~^. It is 
easy to prove that the kernel of the epimorphism (22) has the form 

kerL = {e^^lAr I A; = 0, 1,...,A^-1}. (23) 
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Let us return to the relations (13). Since both {Eq, . . . , E^^-i} and 
{E'q, . . . , E'pf2_i} are bases in Herm(A'"), any vector X e Herm(A'") can be 
expanded in the two ways 

X = X^^Ea = X'^E'f3, (24) 

where X", X''^ G M. It is obvious that X'f^ = L(C^^)^X". On the other 
hand, X^'^{ei, . . . , en} = c^^d^ X-^^{e'i, . . . , e'^} or, what is the same, 

||X^^{ei, . . . , e^rlll = C;v||^^^{e;, . . . , e;,}||C+ . (25) 

Rcmcmbering that detCjv = 1 and calculating the determinant of (25), we 
see that 

det W{e,, . . . , ejv}|| = det \\Xf^{e[, ...,e'j,}\\ (26) 

for any {e^,...,e^} G E(F§^). Hence, (26) gives an invariant numerical 
characteristic of the vector X, which is naturally denoted by det X. Notice 
that det X = det \\X^^{ei, cn}]] G M as it follows from (9). 

Thus, without loss of generality, it is possible to calculate det X with 
respect to the basis { ei,...,e7v} e E(F§^). According to (24) and (26), 
det X = det(X"E„) = det(X''^E;3). However, (18) implies det(X'^Ey = 
det(C;vX'^E;3C^) = det{X"^Ep). Therefore, 

det X = det(X"E«) = det(X'"E«). (27) 

At the same time, 

det(X"E„) = G^fs...^J£X^j__2r, (28) 

N multiplicands 

where the real coefiicients Gai3...-y are completely determined by the choice of 
the basis {Eq, . . . , En2_i} in Herm(iV). Because of (27) and (28), 

det X = Gap...^X''X'^ • • • XT = G'«;3...^X'"X'^ • • • X'^, (29) 

i.e., det X is forminvariant under transformations of the group FL(X^,R). 
Notice that (29) is vahd for any basis {E'q, . . . , E'pf2_i} whose elements are 
conncctcd with thosc of {Eq, . . . , -Ejv2_i} by the relations (13). 

Denoting det X by X^ and using (28), we get (with respect to the basis 
{£^0, • • • , En2_i}) 

X^ = G^p.^^X^^X^ • • • X^, (30) 

where G^p,,,^ are symmetric in all the indices and do not depend on the choice 
of any canonical basis in FS^. Thus, (30) correctly defines the structure of 
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an N"^ -dimensional flat Finslerian space on Herm(A^) so that is the A'"-th 
power of the Finslerian length of the vector X e Herm(A^) (Finslcr, 1918). 
It should be noted that, in general, the homogeneous algebraic form (30) is 
not positive definitc. 

In the next two sections, we shall illustrate the above formalism by the 
simplest examples of Finslerian 2- and 3-spinors. 

3. Finslerian 2-spinors 

Let us consider the case when N = 2. In this case, the functional (1) is the 
usual symplectic scalar multiplication on F§^. Therefore, F§^ is isomorphic 
to the space of standard 2-spinors (Penrose and Rindler, 1986) so that 
Finslerian 2-spinors are identical to Weyl ones. Below, we reproduce some 
essential information on 2-spinors which will be necessary in the next section 
of this article. 

First of all, for any {ei, €2}, {ei, e^} e E(FS2) and ^ = ^"e^ = ^'^e^ e F§^ 
(4) implies 

r = dte, (31) 

where e C , c^d^ = å^, and a, b, c = 1, 2. Of course, C2, D2 G SL(2, C) 

and D2 = Cj^ with the notation C2 = ||c^||, D2 = \\d'^\\. In the same way, 
(6) gives 

[^,r7]=£a6eV = eV-eV (32) 

for the scalar produet of arbitrary 2-spinors £ and rj with respect to a basis 
{ei,e2}GE(F§2). 

Let us assume 

E'^ = ia^ E^ = a^, (33) 
where a, (3 — 0, 1, 2, 3, er" = ctq, and 

o)'^^=(i "oO''^^=(o -1) 

are the identity and Pauli matrices. Since trace(o""(T^) = 26^, this choice 
guarantees correctness of (14). It follows from (13), (21), and (24) that 

= L(D2)^X^ (35) 

for any 4- vector X e Herm(2). Using (19), (33), and (34), we obtain 

L(D2)^ = ^ trace((7"D2(7;3D+) (36) 
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or, in the explicit form, 



^(D2)o = 


1 
2 


+ 44 + d\d\ + 44) 


L(D2)? = 


1 
2 


(44 


+ 44 


+ d\d\ 


+ 44) 


L(D2)^ = 


2 


(44 


+ 44 


-44 


-44) 


^(02)3 = 


1 
2 


[d\d\ 


+ 44 




-44) 


L{D2)l = 


1 

2 


[d\d\ + 44 + 44 + 44) 


L(D2)} = 


1 
2 




+ 44 


+ 44 


+ 44) 


L{D2)l = 


i 
2 


(44 


+ 44 


-44 


-44) 


L{D2)l = 


1 
2 


(44 


+ 44 


-44 


-44) 


^(D2)o = 


i 
2 


(c^j4 


-44 


+ 44 


-44) 




i 
2 


[d\d\ 


-44 


+ 44 


-44) 


L(D2)n = 


1 
2 


[d\d\ 


+ 44 


-44 


-44) 




2 


(44 


-44 


- 44 + 44) 


^(D2)^ = 


1 
2 


(cij4 


-44 


+ 44 


-44) 


L(D2)? = 


1 

2 


(rfl4 


-44 


+ 44 


-44) 


L(D2)^ = 


i 
2 


(44 


-44 


-44 


+ 44) 


L(D2)^ = 


1 
2 


(44 


-44 


- 44 + ^24) 



In addition, (28), (30), (33), and (34) imply 

X" = G^pX^^X^ = (X°)2 - {X^f - {X^f - {X^. (37) 

Because of (29) and (37). Hcrm(2) is isomorphic to the Minkowski space, 
FL(4, M) = 0^(1,3), and (22) coincides with the known 2-to-l epimorphism 
SL(2,C) ^ 0^(1,3) (Penrose and Rindler, 1986). 

Let F§^ be the reahfication of F§^ (see the book (Kostrikin and Manin, 
1989) for the detailed information on the general reahfication procedure). 
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Then, FS^ is a 4-dimensional vector space over R and its elements are Ma- 
jorana 4-spmors. Indeed, setting 

= "^Cr) = ~ "^Cr) i'^ = ~ "^Cr ) C ^ = Cr ~ "^Cr ) (38) 
we obtain 

£ — C ''^6 — Cr^i ~ Cr^^i + Cr^2 ~ Cr^^2 (39) 

for any {d, €2}, {e^, e'2} G E(F§2) and ^ G FS^; here ^å, G M {i, j = 1, 2, 
3, 4). It foUows from (39) that {ei, — iei, €2, — ^€2} and {e'i, — ie'i, 62, — ^€2} 
are bases in FS^- Moreover, the substitution of (38) into (31) provides 



= M(D2)}ei: 



(40) 



where M(D2)* G M and have the form 






M(D2)i = 


1(4 + d\), 


M(D2)? = 


^(^ + rf?), 


M{D2)l = 


^(4 -dl), 


M(D2)^ = 


\(4-dl). 


M{B2)l = 


1(4 + dl), 


M(D2)^ = 


\(A + dl), 


M{B2)l = 


1(4- dl). 


M(D2)1 = 


\(4-dl). 


M(D2)? = 


'^(4-4), 


M(D2)1 = 


\(4-4), 


M(D2)^ = 


1(4 + 4), 


M(D2)^ = 


\(4 + 4), 


M(D2)^ = 


1(4-4), 


M(D2)^ = 


\(4-4), 


M(D2)^ = 


\(dl + 4), 


M(D2)1 = 


\(4 + 4)- 



It is evident that the matrix group Maj(4) = {||M(D2 



2 ^2 



(41) 

D2 G SL(2,C)} is 
'r -^4, and (38), 



isomorphic to SL(2, C). Finally, using r]^ = f]^- 
we can rewrite (32) as %ri\ = ^7^77 - i^ry, where ^ = (Cr, Cl, Cl, Cr)^ and 
^7 — (^R, ^7!, ^7!, ^r)^ are column matrices, the "t" mark denotes the matrix 
transposition, ^ = C^7° is a row matrix, and 



7 



/ Oi \ 

-i 



\ i / 



, 7 











o\ 




/o 


i 





o\ 





—i 










i 

















—i 





, f = 











i 










v 




^0 





i 





7 



/O -i 0\ 



-i 

yo i 0/ 



7 



/O -1 \ 

10 

-1 

\0 1 / 



(42) 



are Dirac matriccs in a Majorana rcprcsentation (Majorana, 1937) which sat- 
isfy the standard conditions ^"^/^+^/^^" — 2g°'^ with {g""^) — diag (1, —1, — 1, 

-1)- 



4. Finslerian 3-spinors 

In this section, we consider the nontrivial case of Finslerian A'"-spinors when 
N = 3. Besides, the algebraic structure of the group FL(9, M) is also de- 
scribed here. 

Let us begin with the following remark. For any {ei, 62, €3}, {e[, e^, e'^} G 
E(F§2) and $, = = {'^e^ G F§^ (4) imphes C = dt^\ where ^'^ e C , 
cld\ = 5^, and a, b, c ^ 1, 2, 3. It is clear that C3, D3 e SL(3, C) and 
D3 = C^^ with the notation C3 = ||c^||, D3 = ||c?^||. In the same way, (6) 
gives C] = ^ abc ^""n'X'^ fo^^ the scalar 3-product of arbitrary Finslerian 

3-spinors ^, r], and with respect to a basis {ei, €2, €3} € E(F^ 

By analogy with the previous section, we set 



33> 



E^ = ^A^, Eb^Xb, (43) 



where A, B = 0,1, . . . ,8, X"^ = Xa {A 8), = 2Xs, and 

fl 0\ /Ol 0\ 

Ao = 1 , Al = 1 , A2 = 
\0 0/ \0 0/ 

/I 0\ /O 1\ 

A3 = -1 , A4 = , A5 = 






Ae = 1 , A7 = -i , Ag = (44) 



(Al, A2, . . . , A7 coincide with the corresponding Gell-Mann matrices). Since 
trace(A'^A5) = 26^, the choice (43) guarantees correctness of (14). It foUows 
from (13), (21), and (24) that 

X'^ = L{D,)iX^ (45) 
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for any 9-vector X e Herm(3). Using (19), (43), and (44), we obtain 

L(^3)b = I trace(A^D3ABD+). (46) 
In addition, (28), (30), (43), and (44) imply 

= GABrX^X^X^ = [{Xy - {X^Y - {X''f - {X'y]X^ 

- x°[(x^)2 + {x^f + {xy + [xy] 

+ 2X^[X^X^ + X^X'^] + 2X^[X^X^ - X^^X^] 

+ X^[{Xy + {X^)^ - {X^f - {Xy]. (47) 

Because of (29), the Finslerian "scalar cube" (47) is forminvariant under the 
transformations (45), (46) of the group FL(9,]R). 

It is more or less clear that any matrix D3 e SL(3, C) with ^ can be 
represented in a form of the product 



63 = DWDr)Df (48) 



where 



1 4' 

D« = I ri? dl ol, = I 1 dl 



(d\ 


dl 


'\ 






dl 





















^\ 






1 





\dl 


dl 







= I 1 I , T)f> = d I (49) 

^0 

are SL(3, C) matrices too. Due to (21), (48), and (49), we obtain the decom- 
position 

L(D3) = L(D«)L(D?))L(Df )L(d(^)) (50) 

of the corresponding FL(9,M) matrix //(Ds). Thus, (50) reduces a general 
FL(9, M) transformation X'^ — L{p^)^X^ to a composition of four simpler 
ones induced by the matrices (49). These FL(9, R) transformations will be 
explicitly described below. 

Let il = X^+' {i = 1,2,3,4). Then, with the help of (45) and (46), the 
FL(9, M) transformation X'^ = L(JD^^^)^X^ is written in the foUowing form 

X"" = L(D2)^X^, 

x'^ = x^ (51) 
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where a,P — 0, 1, 2, 3 and i, j — 1, 2, 3, 4. It is easy to see that the first line of 
(51) coincides with the Lorentz transformation (35), (36), (36a) of a 4-vector 
X", while the second hne is the transformation (40), (41) of a Majorana 
4-spinor C,^. Therefore, the transformations (51) form a 6-parametric non- 
Abelian subgroup of FL(9,M). 

Let dl — —ie^, d| = e^ — ie'^ be a parametrization of the complex matrix 
D^^^ from (49). Introducing the real column matrices e — (s^, e^, £^)^, 
C = {X^,X\X\X'^y and using (42), (45), (46), we can write the FL(9,R) 
transformation X'^ — L{pf^)QX^ as 

X"" = + £7°^ + |£7"£X^ 

= e + eX\ 

X'^ = X^ (52) 

where a = 0, 1, 2, 3 and e = £^7°. Since £^, £^, £^, e R, the transforma- 
tions (52) form a 4-parametric Abelian subgroup of FL(9, R). 

Let d\ = >c' — ix^, d\ = — + ix^ be a parametrization of the complex 
matrix Dg^"* from (49). Introducing the real column matrices x = (x^, x^, 
y^y ^ ^ = (X^X^X^X^)T and using (42), (45), (46), we write the 
FL(9,R) transformation X'^ = L(D^^^)^X^ as 

^'^-IQapl^^xX^ + i, 

X'^ = ^a/3X7"xX'^ + 2ixC + (53) 

whcrc a,l3 = 0,1,2,3, x = x^7°, and {gap) — diag(l, — 1, — 1, — 1). Since 
x\ x^, x^, x^ G R, the transformations (53) form a 4-parametric Abelian 
subgroup of FL(9, R). 

Let d = Idle**^ 7^ bc a parametrization of the complex matrix Dg*^^ 
from (49). Using (45) and (46), we represent the FL(9,R) transformation 
X'^ = L{T)f')iX^ in the foUowing form 

X"^ = \d\^X", 

X'^\ _ 1 / cos3(^ sin3(^\ f X^ 
X'y ~ 1^1 l^-sin3v? cos3v9y 

X>7j-m l^_sin3^ cos3<^y' 
X'^ = \d\-^X^, (54) 

where o; = 0, 1, 2, 3. Since > and v? G R, the transformations (54) form 
a 2-parametric Abehan subgroup of FL(9, R). 
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Thus, all of the four FL(9, R) transformations corresponding to the ma- 
trices of the decomposition (50) have been explicitly described in (51), (52), 
(53), and (54). Finally, with the above notation, it is possible to rewrite (47) 
as X' = g^pX-X^X^ - ga^X^^h^^. 

5. Conclusion 

In the present article, we have considered algebraic aspects of the Finslerian 
A'"-spinor theory. We formulated the general definitions of a Finslerian A^- 
spinor and Finslerian A^^-spintensor of an arbitrary valency. It was shown that 
Finslerian A^-spintensors of the valency were closely associated with the 
A^^-dimensional flat Finslerian space Herm(A^). The metric on Herm(iV) was 
characterized by the homogeneous algebraic form (30) of the A'"-th power. 
We also constructed the gener ahzation (22) of the well known epimorphism 
SL(2,C) 0^(1.3) and found that its kcrnel consisted of the N scalar 
matriccs (23). ln particular, it turned out that Finslerian 2-spinors coincided 
with standard Weyl spinors. In this connection, we recalled some essential 
information on Majorana 4-spinors as well. Finally, we considered properties 
of Finslerian 3-spinors and described the algebraic structure of the group 
FL(9,M). 

When this article had already been written, we knew about the remark- 
able works (Finkelstein, 1986; Finkelstein et al., 1986) in which hyperspinors 
and some of their properties were considered. David Finkelstein's hyper- 
spinors actually coincide with Finslerian A'"-spinors for which we have devel- 
oped the detailcd algebraic theory above. We are grateful to Andrei Gali- 
autdinov for attracting our attention to the works on hyperspinors. 
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